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Changes in AV of the TL of 3 different kinds of dried products 
anchovy during drying and subsequent storage in air at 25 ~C. 
Maruboshl (salted and dried anchovy) ; 
~:- . Hirakiboshi (splited salted and dried anchovy) ; 
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Drying (h) StOrage (day) 
Changes in peak area ratio of the highly unsaturated fatty acids 
(C2~=5 + C22=6) to palmitic acid in TL of 3 different kinds of 
dried products of anchovy during drying and subsequent storage in 
air at 25 ~C. 
, Maruboshi (salted and dried anchovy) ; 
, Hirakiboshi (splited salted and drled anchovy) ; 
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F i g. 6 Changes in the percentages of the saturated. monoenoic, and 
polyenoic fatty acid of TG, PL,and FFA of 3 different kinds of 
dried products or anchovy during storage in air at 25 ~C. 
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F i g. f~ 1listochemicdl illUi~tr,1lion of tf=e lipid distrib,Itlon In lean and 
fatty anchovy meats before and after drying at 25 ~;. Lipid was 
stained with sudan-EI. 
A, Iean anchovy before drying, x 12. 5; B, Iean anchovy after 
drying for 70 h, x 12. 5; C, fatty anchovy before drying, x 12. 5; 
D, fatty anchovy after drying for 70 h, x 12. 5; E, fatty anchovy 
after drylng for 5 h, x40; F, faity anchGvy after drying for 
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Table 2 Fatty acld composltons 
niboshl before storage. 
f TG and PL of fresh anchovy and
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Fa t ty 
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b values of the roasted and unroasted 
filefish before and after storage for 
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20~c o~~ -20~c -30~c 

















































































O 30 6 90 . 1 20 1 50 
StOrage (day) 
Changes in AV of the TL in roasted and unroasied seasoned-
dried filefish during storage in air at dirferent temperatures, 
-:~ , roasted product stored at 20~C; 
-O- , unroasfed product stored at 20~C; 
--lH- , unroasted product stored at O~C; 
-lH- , unroasted product stored at -20~C ; 
-O- , unroasted product stored at -30~C. 
- 1 -




'v' 60 CID 
Cl) 
C~; 
,~t O 40 
~:f 
'*H ' Qd 
'-l H~ 20 
Fig.13 
o Raw After 30 90 150 
dr ying 
Lipid classes of the TL in 
before and after storage in 
different t,elnperatures. 
~ ~~l ' TG ; LJ 
, ; :::E]::::::;;i;;; 
3 90 150 30 90 150 
StOrage (day) 
unroasted seasoned-dried 
air f  30, 90, and 150 



















































Toast I ng 
-30b -20ic o'c 20~c 
Lipid classes of 
before and after 
tenrp eratur e s . ~l , 
the TL in 
storage in 
TG ; l 
PE ; E] 
Stored. for 150 days 
roasted seasoned-dried･ filefish 
air for 150 days at different 














Changes in oxygen absorption of the roasted and. 
seasoned-dried filefish during storage in air at 
temperatures. 
~t- , roasted product stored at 20~C: 
~- , unroasted product stored at 20~C; 
, unroasted product stored at O~C; 
-CF- , unroasted product stored at -20~C. 
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Fig. 16 Changes in the ratio of the highly unsaturated fatty 
(C20=5. Cz2=6) to palmitic acid in the total lipid of 
and unroasted seasoned-dried filefish during storage 
-~E- , roasted product stored at 20~C; 
--h , unroasted product stored a･t 20~C: 
-dh- , unroasted product stored at O~C: 
, unroasted product stored at -20~C ; 
-h , unroasted product stored at -30~C. 
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Fig. 18 
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Absorption spectra of the TL in the skin 
for 5 days In NaCl solutions at different 
, before storage;--
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Fig, 19 Changes in absorption spectra of the TL 
during storage in 10 % NaC1 solution at 
, before storage; -
, storage ror 2 days;--
-- 
 storage for 5 days. 
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Fig. 20 Changes in tocopherol content of the TL In the ordiriary. muscle 
of saury during storage at l~C in NaCl solutions at ~ifferent 
concent ra t i ons. , ' , sample stored in fresh water; --t- , s'ampl~ 
stored in 1.5 % NaCl solution; -~-- , sample stored in 3 
NaCl solution : , sample stored in 5 % NaCl solution; 
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Changes in iocopherol content of the TL in the dark muscle of 
saury during storage at l~C In NaCl solutions at different 
, sample stored in fresh water; -tl sample 
stored in 1.5 % NaCl solution; --zh , sample stored in 3 
; , sample stored In 5 % NaCl solution; NaCl solution 
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22 Changes in tocopherol content of the TL in the skin of saury 
during storage at l~C in NaCl solutions at different 
concen t r at i on. 
, sample stored in fresh water; --lH- , sample 
stored in 1.5 % NaCl solutlon: -~- , sample ~tored in 3 % 
NaCl solution ; , sample stored in 5 % NaCl solution; 



















































































































Table 7 POV, AV and tocopherol content of 
dlfferent NaC1 concentratlons. 
t  TL in dri d sardine at 
Before 
dr In 
After dr in 
A~ B C D 
POV (meqlkg) 
AV 




















~ A, sample 
2. 83% NaCl 
containing 
contalnlng O 
; C, sample 
9. 19% NaCl 
39% NaC1 ; 
contalnlng 
B, s amp I e 
36% NaCl 
con t a i ni ng 
; D, sample 










































350 400 450 500 600 550 
Wave length (nnl) 
Absoption spectra of the TL in salted and dried sardine fill~t 
(hi raki boshi) . 
The total lipld was dissolved in 10 volumes of chloroform. 
a, total lipid in hlrakiboshi containlng NaCl at 0.39 %; 
b, total lipld In hlrakiboshi containing NaC1 at 2.83 %; 
c, total lipid In hlrakiboshi containing NaCl at 5.36 %; 
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Fig. 24 
StOrage (day) 
Changes ' In POV of the TL in hirakiboshi during storage 
at 5~C. 
, sample containing O. 39 % NaCl; --lF-
containlng 2 83 % NaCl'---~---- >~ . , , sample containing 
{} ; --- ----, sample coniaining 9. 19 % NaCl. NaCl 
5. 
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in POV of the TL in hirakiboshi during storage 
~,-, sample contalnlng O. 39 % NaCl: 
containing Z. 83 % NaCl ;--- ---- , sample containlng 
---O----, sample contalnlng 9 19 % NaCl 
in air 
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50 30 . 1 o 2StOrage (day) 
in PdV of the TL in hirakiboshi during storage in air 
-,F, sample containing 0.39 % NaCl; -1-- , sample 
containing 2. 83 % NaCl;---~---- , sample containing 5. 36 % 
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Fig. 27 Changes in peak area ratio of the highly unsaturated fatty aclds 
(C20=5. C22=6) to palmitic acid in the TL of hirakiboshi during 
storage in air at -20~C. 
-,F, sample containing 0.39 % NaCl; -Ht- , sample 
containing Z. 83 % NaCl;---~---- , samp e containing 5. 36 % 
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Fig. 28 Changes in POV of the TL in hirakiboshi during storage 
-35 ~C. 
--e-, sample containing O. 3~ % NaCl; -1L-
coniaining Z. 83 % NaC1 ;---~---- 
NaCl {} ; --- ----, sample containing 9, 19 % NaCl. 
in air at 
, sample 
5. 36 % 














































Changes in AV of the TL in hirakiboshi during storage 
5~C. 
~,-, sample containing O. 39 % NaCl; -HI--
coniaining 2. 83 % NaC1;---~---- 
NaC l {} : --- ----, sample containing 9. 19 % NaCl. 
in ir at 
, sample













Changes in AV of the TL in hirakiboshi during storage 
-3~C , 
--e-, sample containing O, 39 % NaCl; -Hr-
containlng 2, 83 % NaCl;---~---- 
, sample contalnlng 9 19 % NaCl, 
in ir at 
, sample 
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Fig. 31 
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Changes in AV of the TL in hirakiboshi during storage 
-20~C. 
~,-, sample containing O. 39 % NaCl; -1h- . containing 2 83 % NaCl' 5 sample containing . . ---~---- , 
; --- ----, sample containing 9. 19 % NaCl. NaC l {}
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Photograph~ of niboshi stored 
at dlfferent temperatures. 
A, sample stored at 30~C; B, 
C, sample stored at O~C; D, 
b, snmple stored at -~0~C. 
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Tab I e 8 Free amlno acld 
before storage. 
compos I t i ons of anchovy and nlboshl 
( m /100 ) ~~ 





Th reon I ne 
Serine 
Glutamlc acld 
G I yc I ne 
A I an I ne 




Tyros I ne 
Pheny I a I an i ne 
Histldine 



































































































Changes in remaining percentages of free methionine, histidine, 
and lysine in the nlboshi~ during storage in air at difrereni 
temperatures. --e- , sample storcd at 30~C: -1-- , saml)1e stored 
at 20~C:HL- , saml)1c stored at O~C; -{H- , sam[)le 
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200 240 
Changes in POV of the TL from nlboshi during storage in air at 
di fferent temperatures. 
--e- , sample stored at 30~C; -H11 , sample stored 
at 20~C;~r- , sample stored at O~C; --CIL- , sample 
stored at -20~); -~-- , sample stored at -30~C. 
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Table 9 Fatty acld composltions 
niboshi before storage. 
f anchovy and 
(%) 
Fatty 
ac I ds 
Anchovy as 













20 : O 
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20 : 5 
22 : 1 
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F i g. 
10 
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40 StOrage (day) 
Changes in the ratio of highly unsaturated 
(C20=5 + C22=6) to palmitic acid in the TL 
storage in air at different temp~_!~tures. _ 
-,h , sample stored at 30~C; 
at 20~);-~k- , sample stored at O~C; 
stored at -20~C; ~- , sample stored 
200 240 
atty acids 
of nibosh  'during
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Table 10 Free 
used 
amlno acid composltlons of the 
for processing of mlrlnboshl. 
easonlng p ckles repeatedly 
(m /100 ) 
Number of re l i cated use
Am i no ac I ds 10 20 30 30 ~ 





G I yc i ne 
Al an I ne 
Val ine 
Methionlne 
I so I euc I ne 
Leus ine 
Tyros I ne 
Pheny I a I an i ne 
Histidine 
Lys I ne 
Ar inlne 

























































































































Total 473. 5 545. 7 590. 5 629. 4 
































Table 11. Effects of replicated 









p ckles used 
mlrinboshi. 
Number of re licated use 
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Fig. 38 Changes in POV of the TL in mirinboshi during storage in air at 
-20~C. 
~,-, product processed with freshly prepared seasoning 
pickle; -h, product processed with the seasoning pi.ckle 
used 10 times repeatedly ; -H~}- , product processed with 
the seasoning pickle used 20 times repeatedly: --ll- , 
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F i g. 
StOrage (day) 
39 Changes in POV of the TL in crushed fatty and lean niboshi 
specimens during storage. 
--'h, fatty niboshi stored at 25~C; -HF- , fatty 
niboshi stored at -20~C; 1~- , fatty niboshi packed with 
oxygen absorber and stored at 25~C; -h , Iean niboshi 
stored at 25~C; -{Ih- , Iean niboshi store~ at -20~C: 
-i~ , Iean niboshi packed with oxygen absorber and 
stored at 25~C. 





~ ~i 2 C:: O +) 10 ~ O 8 cl) ~ c~ 
~:: 6 
(L) 
eLO ~ 4 O 
2 
O 10 20 30 40 50 
Storage (day) 
6  
Fig. 40 Changes in oxygen absorption or the crushed fatty and lean 
niboshi specimens during storage. 
--,h, ratty niboshi stored at 25~C: --1~. , fatty 
niboshi stored at -20~C: Ht- , fatty niboshi packed with 
oxygen absorber and stored at 25~C; -O- , Iean niboshi 
stored at 25~C: -Hl}- , Iean niboshi store~ at -20~C: 
-~r , Iean niboshi packed with oxygen absorber and 
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F i g. 41 Changes in peak area ratio of polyunsaturated fatty acids. 
(C,*==. C,.=6) to palmitic acld in the TL of crtished fatty and 
lean niboshi specimens during storage. 
--e-, fatty niboshi stored at 25~C; -Hr-. , fatty 
niboshi stored at -20~C; -~-L , ratty nlboshi packed with 
oxygen absorber and sfored at 25~C: ~r , Iean niboshi 
stored at 25~C; --C}- , Iean nlboshl stored at -20~C: 
-~r , Iean niboshi packed with oxvgen absorber and 
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F i g. 42 Changes in extractlve nitrogen (E-N) In the crushed fatty and 
lean niboshi specimens durlng storage. 
--O-, fatty nlboshi stored at 25~C; -1r-. , fatty 
niboshi stored at -20~C; ~h- , ratty niboshi packed wiih 
oxygen absorber and stored at 25~C; -O- , Iean niboshi 
stored at 25~C; -HllF- , Iean niboshi stored at -20~C: 
, Iean niboshi packed with oxygen absorber and 
stored at 25~C. 
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Table i5 Free amino acid coErpositions 
niboshi speciBlens before and 













Fatt niboshi Lean niboshi 
Before 
stora e 
After stora e 
- z5'c ~ 
Before 
stora e 
After stora e 












I s o I euc ine 
Leucine 
Tyros i ne 
















































































































~K Packed w i thoxygen abso rber . 
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43 Changes in percentages of the remaining free amino acids in 
crushed lean rriboshi specimens during stdrage, 
--,h , taurlne; --lF- ,glutamine: 1~~,lysine; 
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Fig. 44 Changes in percentages of the remaining free amino 
crushed fatty niboshl specimens during storage. 
--e- , taurine; -11~ ,glutamine; 































































































Fig. 45 Changes in a and b values of the seasoned and dried filefish 
specimens during storage at 30 ~C. 
, seasoned and dried filefish; --e- seasoned 
and dried filefish packed in nitrogen atmosphere: -Hl~- , 
roller-crushed and roasted seasoned-dried filefish; -HI･-
roller-crushed and roasted seasoned-dried filefish packed in 
































Table 16 Fat ty 
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Fig. 46 Changes in 
spec i mens 
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StOrage (day) 
oxygen absorption of the seasoned and dried filefish 
during storage. 
, seasoned and drled filefish: 
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Fig. 47 Changes in reducing sugar 
filefish specimens during 
---~--- , seasoned and 
and dried filefish packed 
roller-crushed and roasted 
roller-crushed and roasted 
ni trogen atmosphere. 
content of the seasoned and dried 
storage at 30 ~C. 
ried filefish: ~,- , seasoned 
in nitrogen atmosphere: ---i~--. . 
seasoned-dried filefish: -1=-
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Fig. 48 Changes in contents of C02 
filefish specimens during 
, seasoned and 
and dried filefish packed 
roller-crushed and roasted 
roller-crushed and roasted 
ni trogen atmosphere. 
evolved from the seasoned and drled 
storage at 30~C. 
dried filefish: ---~--- , seasoned 
in nitrogen atmosphere; -1:- , 
seasoned-dried filefish; ---{h---
seasoned-dried filefish packed in 
t 
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Table 17 Free amino 
before and 
ac I d 
after 






and ItS dr I ed produc t s 




Dried fileflsh Ro I I ed filefish 
Am I no ac i ds 

















Al an i ne 
Va I i ne 
Methionine 
I so I euc i ne 
Leuc i ne 
Tyros i ne 
Pheny I a I an I ne 
Histidine 












































































































































































































F i g. 50 Changes in absorbance of the TL added with different 
acids at 440nm during storage at 40~C. 
-O- , control; -･- , methionine: -1~. , histidine; I~- ,lysine. 

















Changes in percentages of the remaining amino acids 
total lipid during storage at 40 ~C. 
methlonlne -1:- , histisine: 





















Changes in POV or the TL addcd wiih sugars 
carbonyl compounds during siorage at 40~C. 
--~- , control; ~:- , ribose; 

































Table 18 Percentages of amlno 
after heating at 40 
mixtures at 440nm. 
aclds 
~C for
rema I n I ng 
100 h and 
in fhe reactlon mlxtures 
absorbance of the reaction 
Am i no aclds Carbon 1 Absorbance Rema i n I n am I no ac i d (%) 
Me th I on I ne 
Glucose 
Ribose 
Ace t a I dehyde 
Prop I ona I dehyde 
Crotonaldeh de 
O. 110 





























Lys i ne 
Glucose 
Ribose 
Ac e t a I dehyde 
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Fig. 54 Changes in 'POV of the TL added with 
products during storage at 40'C . 
f--O--, product fronl histisine 
, product from histisine 
;-~-･ , product from histisine 
' ~--, Product from histisine 







Mai I I ar  reaction 
acetaldehyde ; 
prop i ona I deh yde ; 
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Fig. 55 Changes in POV of the TL added with 
products during storage at 4d~C. 
--e-. , product from l'ysine and 
-t- , product from lysine and 
IL- , product from lysine and 
-1~ , pr･oduct from lysine and 
-Ch- , product from lysine and 
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Fig. 56 Changes in AV of the TL 
e-, hot air drylng 
A, conirol; B, product 
for 60 min; D, product 
in niboshi during drying. 
at 25~C; O-----, smoking at 45-65~C: 
smoked for 30 min; 
smoked ror 360 min. 
C, product smoked 
- 36 -
Tab I e 19 Moisture content 
before storage. 
and pH of niboshi andAV of the TL 
Smok I n min 
o 30 60 360 
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58 Changes in oxidized acid contents or the TL in 
during drying and subsequent storage. 
Smoking time: ~- , unsmoked; -HI'- , 
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59 Changes in peak area ratio of highly unsaturated fatty acids 
(C20=5. C22=6) to palmitic acid in the TL of smoked niboshi 
during dryjng and subsequent storage. 
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Fig. 60 Changes in 
Smoking time 
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PoV of the TL in crushed 
unsmoked ; 
, 360 
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60 min; 
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Fig. 61 Changes in peak area ratio of the hlghly unsaturated fatty 
acids (C20=5. C22=6) to palmitic acid in the TL of crushed 
niboshi during storage. 
Smoking time: -e--･ , unsmoked: -HF- , 30 min; 
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Fig. 62 Changes 
wi thou t 
oxygen 
in absorbance of the TL in niboshi packed 
oxvgen absorber at 440nm during storage at 
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63 Changes in CV of the TL in niboshi packed with 
oxygen absorber during storage at 30~C. 
-~-- , without oxygen abso.rber; -,h 
oxygen absorber. 
49 
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65 Changes in percentage or fhe remaihlng free methionine and 
histidine in the extracts of niboshi durin~ storage at 30~C. 
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